
Important articles are fresh meat, potatoes, oat¬
meal, carrots and cauliflower, cut fine and then boiled
for hours with several changes of the water ; stewed
apples, prunes and apricots ; very weak tea and coffee ;
butter freed from salt by washing fine particles thor¬
oughly in running water; one egg and about 50 c.c.
of milk or cream per day, but no more. Distilled
water is used for drinking, but if need be, tap water
may be used for cooking if the chlorin content is low,
as in Chicago.

Choice among the foregoing articles of course will
vary with the nature of the disorder, the complications
and the stage of treatment. Solid food may be hashed
or mashed before serving. In some cases it might be
well to begin with a period of starvation, following
with the special diet ; and later during convalescence
the amount of milk and cream might be increased.

A sample diet for a day might be as follows: (The
amounts of each article readily can be arranged to
meet the caloric requirements of the individual.)

Breakfast.—Oatmeal gruel with sugar and a little cream ;
apple sauce ; very weak coffee with sugar and cream.

Dinner.—Fresh meat, boiled and hashed ; potatoes, boiled
and mashed; carrots likewise; special salt-free butter; orange
juice diluted and sweetened.

Supper.—One egg, raw, boiled or poached; boiled rice;
purée of prunes ; very weak tea with sugar and cream.

It is apparent that for gastric ulcer additional treat¬
ment may be needed, such as rest in bed, aspiration,
and the administration of bismuth and alkalies, includ¬
ing calcined magnesia; but potassium bicarbonate will
take the place of the sodium salt if it is sought to
increase the excretion of sodium chlorid.

For the test meal either the Ewald or, better, several
hundred c.c. of sugar solution, weak tea, or plain
water may be given. The acidities are determined by
titration, and the chlorids in the juice and daily urine
are estimated by the McLean and Van Slyke method.

This preliminary account of work which has been
under way since about May 1 is published in the hope
that these principles and methods may interest others.
The so-called "salt-free" nephritic diets of hospitals
as a rule cannot be adapted for treating hyperacidity
under this principle. A sample of "salt-free" bread
from one hospital was found to contain a relatively
high percentage of sodium chlorid. According to
results with dogs, it is anticipated that about ten days
or more of dieting may be required before a reduction
of gastric acidity may begin to appear.

30 North Michigan Avenue.

Comparison of Salvarsan and Japanese Salvarsan Sub¬
stitutes.—In Japan various substitutes for salvarsan and neo-

salvarsan have been placed on the market under such names

as arsaminol, sodium arsaminol, ehramisol, neoehramisol,
tanvarsan, neotanvarsan and arsemin. These Japanese prep¬
arations were tested pharmacologically on rats and dogs, and
also compared with control experiments, using Ehrlich's old
salvarsan. Clinical tests were also made in syphilitic cases.

The workers, K. Dohi, H. Nakano and T. Kambayashi
(Japanese Medical Literature, 1917, % Part 2, p. 9, through
Chemical Abstracts, Nov. 10, 1917, p. 2934) state that: "The
toxicity of all preparations was noticeably less than the
German one, although the possibility is allowed that the latter
may have changed somewhat with age. The Japanese prep¬
arations seemed to have fully as much value as the original
and yet lacked much of the reaction that usually accompanies
the injections of the latter."

INTESTINAL OBSTRUCTION, COMPLETE
AND INCOMPLETE

JOHN WILLIAM DRAPER, M.D.
Fellow of the American College of Surgeons

NEW YORK

A complete obstruction of the bowel near to the
stomach usually causes death in man and in the lower
animals in less than 100 hours. A similar obstruction
in the aboral portion of the intestine may not cause
death for a week. An incomplete obstruction at any
point in the intestine causes symptoms that differ from
the complete form only in degree. Problems connected
with obstruction are among the most interesting and
important in medicine. What is the toxic agent which,
with tachycardia and convulsions, but without eleva-
tion of temperature, destroys life so speedily in
duodenal obstruction, leaving no discoverable trace at
necropsy? Is it a product of bacterial infection, or is
it due to perversion of the great glandular system of
the alimentary canal? Is it analagous to the death
caused by the removal of the parathyroid or other
glands? Does the mere blocking of the intestine in
this, biochemically the most active portion of the canal,
amount to an actual severance of an interglandu¬
lar relationship that is not compensated for through
the blood vessels or other channels, an ancient and
potent interaction that is necessary to the maintenance
of life and for the continuance of which an open intes¬
tine is necessary ? Why is it that the nonprotein nitro¬
gen and other components of the blood increase enor¬

mously after duodenal obstruction, while no such
change is noted in ordinary bacterial infection? Is a

proteose similar to that described and isolated by
Whipple the cause of death, or is the toxic substance,
like prosecretin, of so delicate, evanescent and unsta¬
ble a character as to defy detection by test tube anal¬
ysis? If so, is not this an example of the truth of
Haldane's recent assertion that we are emerging
physiologically from a materialistic to a vitalistic basis
of research? What is constipation if not a protective
symptom analogous to abdominal rigidity which seeks
to give surgical rest when and where needed? What
relationship, if any, can be shown to exist between the
well known chronic symptoms of intestinal toxemia
and the little known but much dreaded symptoms of
duodenojejunal obstruction? Why do certain of these
chronic toxemics improve when the diseased and often
pigmented cecocolon is removed ? Is it possible to find
any efficient medical treatment until some of the fore¬
going questions are answered? If surgical, is a given
case to undergo resection or some form of anasto¬
mosis? What is to be expected of the different forms
of anastomoses that produce partial exclusion? May
there be recognizable hereditary structural changes
predisposing to the occurrence of such chronic sub-
obstruction as one often sees clinically in the chronic
intestinal invalid? If so, may one utilize some such
type of classification as that of Bryant—herbivores,
carnivores and neutrals to aid in the diagnosis and care
of these cases ?

These are some of the engrossing problems which
confront the student of atypical conditions in the
alimentary canal. Some of them are answerable.
Many are still open to free discussion. Of the remain¬
der we frankly know little or nothing. It is axiomatic,

Read before the Section on Gastro-Enterology and Proctology at
the Sixty-Eighth Annual Session of the American Medical Association,
New York, June, 1917.
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however, that no treatment, either medical or surgical,
can be of real value unless it is based on a greater
knowledge than we at present possess. Researches,
therefore, into the physiologic pathology of the alimen¬
tary canal are evidently of the utmost importance.

Turning to a brief consideration of these questions,
I may state that in a paper published eleven years ago
from the Laboratory of Experimental Surgery at
Columbia,1 I related a series of experiments made
during the previous years as a result of which we had
concluded that neither shock nor the absorption of
food products nor bacterial infection had anything
whatever to do with death in duodenal obstruction. I
found that by placing a triangular ligature between the
stomach and the small intestine just aboral to the point
of total obstruction, this ligature would produce drain¬
age in about seventy-two hours, and that there was a

very constant line, which I referred to as the lethal
line of the duodenum, oral to which obstructions were
fatal under the conditions indicated, but harmless if
made aboral to it. From this, and from the fact that
necropsies, most carefully and repeatedly made, failed
to demonstrate any lesion whatsoever save capillary
dilatation of the terminal colon and occasionally of the
stomach and liver, I "determined that death was due
to some more subtle factor than those considered
. . . that there might be a relation between this
form of intoxication, if such it be, in dogs, and the
so-called tetany of human beings; that the question
seemed to have resolved itself now into a determina¬
tion as to whether death is due to an intoxication
resulting from a disturbance of the balance of the
secretions which pour so plentifully into the intestine
in this particular region ; . . . whether secretion
or other secretions from the duodenum itself had any¬
thing to do with the cause of death."

In a paper published one year later,2 quoting Wilms,
I noted that death from duodenal obstruction subvenes
with extreme rapidity, and that up to that date all
patients were believed to succumb to toxic absorption,
resulting from the decomposition of intestinal and
stomach contents. Starvation and lack of absorption
of water, which in those early days had already been
thought by some to be a factor and which have latterly
been brought into great prominence, notably by the
valuable researches of Hartwell and Hoguet, were
looked on as "hardly to be considered when one reflects
that absorption of water takes place almost entirely
in the colon, and can therefore not be materially
influenced by the position of the obstruction in the
small gut." Observations that we have made show
conclusively that putrefaction has nothing whatsoever
to do with the cause of death in intestinal obstruction.

In 1914, in a paper3 based on researches made in the
Surgical Research Laboratories of the Mayo Clinic and
New York University, I concluded with Schultz that
the power of the liver to pair camphor and glycuronic
acid is impaired after duodenal obstruction. This is
presumably an evidence of impaired liver function. It
is, however, not reflected in the histologie appearance
either grossly or microscopically.

The decrease in the water-content of the tissues in duodenal
obstruction is about the same as obtains after salivation by

1. Draper, J. W.: Observations upon Form of Death Resulting
from Certain Operations upon the Duodenum and Jejunum, Surg.,
Gynec. and Obst., May, 1906.

2. Draper, J. W.: Is Death in High Intestinal Obstruction Due to
the Absorption of Bile? (Rockefeller Institute Fellowship Research),
Ann. of Surg., October, 1907.

3. Draper, J. W.: Studies in Intestinal Obstruction, The Journal
A. M. A., Sept. 26, 1914, p. 1079.

pilocarpin for four days or after fasting for seven. As this
decrease produced no visible change in either case before
euthanasia, it is reasonable to believe that it produces none

in intestinal obstruction. The loss is 10 per cent. The
duodenal obstruction (death) undoubtedly arises from an inter¬
ference with cellular reactions of the intestinal epithelium.
The resulting toxins undoubtedly are at least in part elimi¬
nated from the stomach and colon.

I reported also the increase of nonprotein nitrogen
in duodenal obstruction, concluding that all recent
studies "point to aberrant activity of the duodenal and
probably pancreatic cells ; that the old hypothesis that
the toxin is of bacterial or food decomposition origin
may be discarded ; that dehydration is of no greater
importance in this than in other toxemias ; that there is
an important ratio between the toxicity of the intes¬
tinal epithelium and its digestive power ; that the intri¬
cate syndrome autotoxemia in man will be better
understood when we know the cause of death in
duodenally obstructed dogs."

Through the courtesy of Professor Gettler of the
department of chemistry, New York University, I am
now able to report further studies in the chemical pic¬
ture of the blood in duodenal obstruction in dogs, and
to contrast it with his well known studies along this
line in human intestinal toxemias and in infections.
Thus a great deal of evidence has accumulated in the

CHEMICAL BLOOD PICTURE IN COMPLETE DUODENAL
OBSTRUCTION *

Before ,-Hours After Operation
-Operation 24 48 72 96

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent.
Nonproteip nitrogen... 44 70 102 92 136
Urea nitrogen . 18 48 70 65 112
Creatinin. 0.1 0.4 0.9 0.3 0.5
Uric acid. 0.7 0.9 2.5 21.5 15.7
Sugar. 125 110 111 143 150
Alkaline reserve

.

67 68 55 52 50
* Dog 209, Department of Chemistry, New York University, May,1917. No infection; no elevation of temperature; average pulse, 150;

tremors; death, one hundred and tenth hour.

past fifteen years pointing to the accuracy of my
hypothesis that death in duodenojejunal obstruction is
not due to any form of bacterial action whatsoever, or
to toxins derived from the food, but to a disturbance of
the hormone or enzyme producing activities of the
intestinal epithelium and the consequent production of
toxic bodies that cannot be isolated by ordinary chem¬
ical analysis—in other words, that death is caused byconditions analogous to those induced by removal of
the parathyroids or other glands. If this is true, and
if my failure to corroborate Whipple's efforts to prove
that a proteose is the cause of death is not due to
inaccuracies, then the evidence points more than ever
to the gland perversion or inhibition theory already
referred to.

TECHNICAL STUDIES IN DOGS

Investigations with a view of determining the best
technic for developmental reconstruction (right side
colonie resection) were conducted by resecting 10 cm.
oral and 10 cm. aboral, using the ileocecal valve as
the dividing line. Three forms of anastomosis were
used, "end to end" ; "end to side" and "side to side."
The majority of the animals developed a semisolid or
watery stool after operation. Stools became normal in
seven days, on an average. From a technical stand¬
point, lateral anastomosis was the easiest to perform.
Although it was the most difficult and showed the
greatest mortality, end to end anastomosis gave the
best postoperative results. Dilatation of the oral end
of the intestine was noted both in lateral and in end to
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side anastomosis. The "end to side animal" vomited
postoperatively for several days, and was the worst as

regards vomiting. There was less vomiting after the
end to end anastomosis. Roentgenoscopy was applied
to all animals within two and a half to three hours
after the bismuth meal given before and after
operation.

Roentgenoscopic interpretations :
Best results—end to end—no effect as regards

delay, local or reflex.
Moderate results—end to side—moderate delay in

stomach ; no anastomotic delay.
Worst results—lateral—marked delay in stomach

(reflex), slight at anastomosis.
Prof. George Wallace of New York University

kindly directed for me the intravenous introduction
of a chemical residue derived from the treatment
(Whipple's technic) of 1,000 c.c. of proximal loop
fluid from duodenally obstructed dogs by Professor
Gettler, department of chemistry. We were unable
either to cause the dog's death by intravenous injec¬
tion of the entire amount collected, or to show any
reaction whatsoever. Dr. Stark made the obstruc¬
tions and collected the fluid.

SUMMARY

Our experiments on animals have led us to believe
that death in high intestinal obstruction is due to a per¬
version of enzymal function. The symptoms are so

fulminating in character as compared with those of
obstructions aboral to the point of maximum physio¬
logic enteric activity that until recently they have
received far more attention both experimentally and
clinically than those of the caudad obstructions.

This is true of both complete and incomplete types.
It is the purpose of this paper to correlate the two and
to show not only the close relationship which actually
exists but also to point out the great importance of
experimental surgery to clinical progress.

It is natural, after all, to expect that in a segment of
the intestine so highly specialized as the duodenum,
perversion of function should rapidly reach a climax.
Here the most complex functions of digestion are con¬

summated with rhythmic precision. It is not surprising
that so gross an insult as must attend obstruction must
be followed by violent biochemical reactions. A
marked acidity of the gastric contents causes the pan¬
creatic juice to be poured out, and initiates peristalsis
in the gallbladder. Very high acidity causes a marked
flow of bile. On the other hand, the cecocolon bears
such a close resemblance to the stomach both func¬
tionally and mechanically, and these characteristics
are so gross as compared with those of the duodeno-
jejunum that they necessarily do not react so actively
to interference. Embryologically they have practically
the same developmental history. Until recently the
cecocolon has received only limited study as compared
to the stomach. This, too, is natural, both because of
the nearness of the stomach to the duodenum, gall¬
bladder and pancreas, and because many of the lesions
of the colon are at first referred to the stomach. Only
a few years ago Moynihan in his classic work on

duodenal ulcer gave what he considered a typical
picture of duodenal ulcer symptomatology which was

thought to be pathognomonic, but which we now know
can be caused by a chronic appendix, an elbow
adhesion, a gallbladder, a long sigmoid or other lesions.
He later admitted that it is almost impossible in some

cases to differentiate intra-abdominal lesions through

a study of their subjective symptoms alone. It is
necessary to have a clear understanding of compara¬
tive embryologie pathology in order to appreciate the
conditions often encountered when the human abdo¬
men is opened. One is surprised to hear frequent
and bizarre efforts to explain by mechanics atypical
variations in the sigmoid that have a patent embry¬
ologie origin. The sigmoid and the cecum are two of
the most variable organs in the body, and the esoteric
stomach symptoms that arise are due to the variations
rather than vice versa.

The intestine is developed by buds. This permits of
wide variations in type. The primitive intestine is a

good deal like that of the fish, two loops lying side by
side. Like other theories that are mechanical in basis,
the mechanical rotation of the intestine is now set
aside, and it is shown to be a well ordered and sys¬
tematic process depending on accommodation to exist¬
ing conditions and regulated by intra-abdominal
pressure. In the embryo the liver is so large that very
little room is left for the intestine, and all the bowel,
except its beginning and end, develops for a period
outside the abdomen.

Now, as the liver fails to keep pace with the growth
of the abdomen, the pressure within is diminished and
the intestine gradually recedes within, until finally the
primitive cecum and transverse colon accept the place
allotted to them and gradually recede to a resting place
over the duodenum and in contact with the kidney—
the so-called second position. Here it remains until
after birth, when it usually migrates toward the iliac
fossa. During the process of rotation and subsequent
migration, many irregularities may arise, which
account for much adult pathology. Notable among
these we may mention frequent delamination of the
peritoneum and failure of fusion. My colleague,
Jerome Lynch, has given much thought to these condi¬
tions. We believe that adventitious membranes are
not in themselves harmful, but if, as a result of .failure
of fusion, partial obstructions periodically supervene,
resulting in atrophy and pigmentation, as observed by
our colleague, McFarland, in fresh cecal tissue, then
those adventitious membranes are converted from nor¬
mal peritoneum to connective- tissue bands. Every
one is aware that should this process continue, con¬
tracture follows and the typical elbow deformity pre¬
viously described by us is inevitable. Furthermore,
we are of the opinion that the dividing of normal
extraneous peritoneal bands very often may precipi¬
tate what I have just described.

These physiologic and embryologie considerations
help us to realize that, while there are great variations
in the alimentary canal, it must be considered as a
whole and that throughout it is subject to the same
fundamental laws. What is true of one part is in a
limited and discretional sense true of the rest, and this,
in spite of the singular analogies between the gastric
and colonie ends, which are purely mechanical, as con¬
trasted with the duodenojejunum, which is almost
wholly biochemical in action.

Thus, one is tempted to hazard the hypothesis that
the syndrome in man called intestinal toxemia is really
a subacute or chronic manifestation of the acute
duodenal toxemia observed in obstructed dogs, modi¬
fied perhaps in many ways by the toxins of a secon¬
dary bacterial infection. I have been forced to a
favorable consideration of this hypothesis by an
exhaustive study of twenty-nine cases of develop¬
mental reconstruction of the colon in which the right
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colon has been removed either by my colleague,
Jerome M. Lynch, or myself, and recently reported
by me.4 Satterlee, Smythies, Einhorn and others have
repeatedly noted that marked constipation can occur
without the symptoms of toxemia, and it is evi¬
dent that constipation is a protective symptom. We
are miserable and stupid when constipated, but not
because of the protective symptom constipation. We
are constipated because of intra-enteric glandular dis¬
turbances similar to, but less severe than, those which
occur in a duodenally obstructed dog.

That bacterial toxins serve to complicate the syn¬
drome of autotoxemia is not to be questioned, par¬
ticularly in view of the researches of Satterlee, who
has achieved such marked results in otherwise hope¬
less cases through the injection of autogenous colonie
vaccines. His recital of a fatal case of intestinal
obstruction that produced such marked muscular
spasm as to be mistaken for tetanus is a valuable
addition to the literature. In Robert Brown's case of
cecosigmoidostomy, which was afterward cured by
the developmental reconstruction of the colon, the
patient suffered from typical tetanoid seizures in the
hands until relieved by operation.

Thus, our human and experimental animal studies
continue to support the nonbacterial biochemical
theory as to the cause of death in obstruction, and also
to yield additional evidence that the symptoms of
human autotoxemia have a common origin with those
of a duodenally obstructed dog.

ABSTRACT OF DISCUSSION
Dr. Joseph C. Bloodgood, Baltimore : Dr. Draper was one

of the first to call attention to duodenal death as a definite
thing. I have seen duodenal death; I have had a case of it;
at least, I thought it was duodenal death, and I performed an

exploratory operation on the woman. I have seen postopera¬
tive duodenal death after a plastic operation for pyloric
stenosis when obstruction was not there; and when the
stomach had been resected and a gastro-enterostomy per¬
formed, it showed a kink and the duodenum closed in both ends.
I have had two such cases in my own practice. I always think
of it when I resect a stomach, and always try, if I must
resect a stomach, to reestablish the continuity by suturing the
duodenum to the stomach. There must be some experimental
work along this line, and any man who devotes his time and
labor to this work is one we should encourage in every way.
I do not see much hope for the clinical side. I have the
impression that it is one of the peculiar problems the progress
of which must come from the experimental side.

Dr. Draper said he did not read the chemical part of his
paper. This is really a discussion in embryology ; but few
medical students can discuss these matters intelligently. One
of our greatest teachers has brought out the fact that in the
medical curriculum we have exaggerated biology, while
chemistry and physics are not given their proper place.
There are few of us who can think in terms of chemistry,
although we have had some chemistry. We have anatomic
vision, pathologic and bactériologie vision, but when it
comes to chemistry in our profession, it is made conspicuous
by its absence, except in a very few. One of the important
things in changing the medical course today is the emphasis
of chemistry and physics.

Dr. John Bryant, Boston: In 1910-1912 I had a very
intimate experience with what medicine and surgery could do
at that time for the chronic intestinal invalid. This experi¬
ence was not wholly satisfactory ; therefore, I concluded to
make some personal investigations. As a result of my post¬
mortem work I published a provisional classification of
human types. This classification extended to man the use of

4. Before the 1917 meeting of the American Society of Gastro\x=req-\
Enterology.

the terms carnivorous and herbivorous as commonly under¬
stood in comparative anatomy.

There is a general impression, based doubtless in part on
current textbooks of anatomy, that the human viscera are
made on one model. This is not so. The intestine, for
example, may be 10 or 40 feet long, but as in the lower
animals, so in man, a short intestine tends to go with the
long body form and a long intestine with the wide body form
at a given height. All this affects the disposition and function
of the viscera.

Dr. Lewis has reported from Worcester, on the basis of
my classification, a series of 500 schoolchildren in whom only
10 per cent, were of a textbook normal build. In every ten of
these children there was one normal to three of the wide or

herbivorous type and six of the thin or carnivorous type. This
was certainly a considerable variation on either side of the
so-called normal, and was associated with definite variations
in mentality.

Treatment of the chronic intestinal invalid must be
approached simultaneously from three different points of
view—mental, medical and orthopedic. Mental peculiarities
must be considered, diet must be regulated, and with these
must be employed reconstructive orthopedics.

In the practical matter of diet, I have found that though
many invalids cannot take eggs, meat and fish for more than
a few days consecutively without getting some sort of reac¬
tion, they may, on the other hand, often do well if the use of
these three articles is restricted to two or three days in the
week. They need the stimulus from these foods, but must
get it through an alternating diet.

Dr. Jerome M. Lynch, New York: In listening to the dis¬
cussion on constipation in this section I noticed that a great
many men confounded constipation and autointoxication.
Now, it does not follow by any means that because a patient
is constipated that he is autointoxicated, or that because he
has autointoxication he is constipated. It does not always
follow that because a man or woman is not of normal type that
that patient does not suffer from intoxication. I have noticed
recently a great many women of the male type who suffer
from a very marked type of autointoxication. In making experi¬
ments in ileocecal insufficiency I have become rather con¬
vinced that it is not really a surgical but a medical condition,
for the sphincter can be closed by epinephrin. It is really
remarkable how few men study a subject before applying a

remedy. If the question of ileocecal insufficiency had been
studied from the physiologic standpoint before it was studied
from the medical and surgical or therapeutic standpoints, it
would be seen that the problem was a question more of
internal secretions than a mechanical one. Yet, I have heard
one of our foremost roentgenologists say that it is entirely
a mechanical problem. In 1822 a man named Goode drew
attention to the fact that the ileocecal valve (so called) was

not really a valve, but that it was a muscle, and one hundred
years afterward, we have exactly the same problem presented
to us showing that, notwithstanding the fact of the very
wonderful studies of Elliott and other men, we have made
very little advance.

The question of intestinal obstruction, both of the oral and
aboral end, is interesting. The oral has received a good deal
more careful scientific study than the aboral ; the complete
more than the incomplete. Dr. Bloodgood has done much
pioneer work on the colon. I have done only thirty develop¬
mental reconstructions, as it has taken a long time to find
out the type of case in which operation should be performed,
and long, careful postoperative study extending over several
years seems the best and only basis for decision. Draper
and I are convinced that the symptoms of complete duodenal
and incomplete colonie obstruction have a common origin in
an interference with the internal secretions of the gut and
its derivatives, the liver and pancreas, with secondary bac¬
terial infection. These disturbances have been rightly called
autointoxication, but it is a gross mistake to suppose that
they are caused simply by absorption of decomposed food.
This is supported by the studies of Boldireff on the periodic
functions of the gut. The attendant constipation and diar¬
rhea are probably protective rather than provocative. In the
advances of the physiologic surgery of the gut we should
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never forget its debt to Mr. Lane, whose work, already super¬
seded, gave the original impetus and placed us where we
stand today.

Dr. John W. Draper, New York : I should like to add, in
support of what Dr. Lynch has just said, that we have very
interesting proof, I think, of the statement that constipation
does not mean intoxication. We have usually performed a
lateral anastomosis in removing the right side of the colon,
and as just said, that results in a great deal of delay at the
point of anastomosis. Nevertheless, in these cases the
patients are often relieved of this intricate symptomatology
which we call autotoxemia, although they are thoroughly
constipated at the point of anastomosis, often for 100 hours,
and it does not appear to interfere with their well-being.
Constipation is a protective symptom and patients are con¬
stipated because they are autotoxemic, not vice versa.

TEN YEARS' EXPERIENCE WITH THE
GRADING OF MILK

HENRY FIELD SMYTH, M.D., Dr.P.H.
Instructor in Hygiene and Bacteriology, Laboratory of Hygiene, Uni-

versity of Pennsylvania; Acting Secretary, Board of Health of
Radnor Township, Delaware County, Pa.

WAYNE, PA.

In 1907, the board of health of Radnor Township,
Delaware County, Pa., formulated a set of milk
hygiene rules for producers of milk to be sold in the
township, and as these rules have now been in force
for ten years their effect on milk production and milk
producers can be well seen.

Radnor Township is a distinctly rural community
of the better class, consisting of the combined villages
of Wayne and St. Davids, about 15 miles from Phila-
delphia on the main line of the Pennsylvania Railroad,
having about 6,500 inhabitants and surrounded by a

district of farms and country estates. It includes also
a portion of Rosemont with several smaller settle-
ments. The milk rules of the board of health govern
not only milk produced in the township, but also all
milk brought into the township for sale, the dairies
producing such milk being subject to the board's
inspection. No producer can register as a retailer or

wholesaler of milk in the township unless he first
files a certificate of health for his cattle signed by a

competent veterinarian recognized by the board, and
these certificates must be renewed every six months.

This paper does not attempt to give all the milk
rules of the board, but gives only those referring
directly to classification. These rules include a system
of classification and grading of dairy farms which has
so far given excellent results. The board from the
first has recognized six classes or grades of milk.
These grades are based on a combination of the use

of the dairy score card, giving the results of a sanitary
inspection of the dairy, the cows and the milk han¬
dlers, and of an examination into the methods
employed, and the degree of cleanliness found ; also on

a frequent bactériologie and chemical testing of sam¬

ples collected at the farms and from the milk wagons
at irregular intervals.

Class A milk must have a bacterial colony count of
not over 10,000 per cubic centimeter, with no disease-
producing organisms or peptonizers, and must come

from tuberculin tested cattle with a dairy scoring of
not less than 90 out of a possible 100 points on the
score card, which entitles to the rating of an "excellent
dairy."

Class  milk must have a bacterial colony count of
not over 100,000 per cubic centimeter with no disease-
producing organisms or peptonizers, and must come
from healthy cattle with a dairy scoring of not less
than 80, which is required for the rating of a "good
dairy."

Class C milk must have .a bacterial colony count of
not over 500,000 per cubic centimeter with no disease-
producing organisms, and must come from healthy
cattle with a dairy scoring of not less than 70, which
is rated as a "fair dairy."

Class D is pasteurized milk having a bacterial
colony count of not over 1,000,000 per cubic centi¬
meter before pasteurization and not over 50,000 per
cubic centimeter after pasteurization with no disease-
producing organisms.

Class È includes all raw milk with a bacterial colony
county of over 500,000 from dairies with a score card
under 70.

Certified milk from farms having .the certificate of
the Philadelphia Pediatrie Society forms the sixth
class, and is practically of the same grade as Class A
milk.

The grading of dairies is done by the milk hygiene
agent of the board, a trained veterinarian, and the
bactériologie and chemical examinations are made by
the state livestock sanitary board laboratory and a
commercial laboratory in Philadelphia, samples being
collected and shipped by the milk hygiene agent or the
health officer. Reports are made to the board quar¬
terly, the classification in such reports being based
on three or more surveys and milk examinations dur¬
ing the quarter. In case less than three surveys have
been made, and this happens only with the new pro¬
ducers, the dairy is reported as unclassified. These
quarterly reports are published as news by the local
weekly paper, and many consumers are influenced
thereby in the choice of a milk dealer.

The score card used in Radnor Township is the
card recommended by the United States Department
of Agriculture, with some modification to adapt it to
local conditions. This card aims to place special
emphasis on cleanliness and common sense in the
handling of milk rather than on any special elaborate
or expensive equipment or buildings. It has been
found more than once that a careful, cleanly dairyman
can produce excellent milk in an old fashioned country
barn. On the other hand, there is abundant evidence
that the best, most elaborate and expensive of dairy
barns and equipment and the finest pedigreed stock
will not insure a good rating without constant care and
intelligent supervision. The grading of milk also
includes consideration of milk temperature at dairies,
in milk depots and on wagons, and an inspection of
milk depots.

Table 1 gives a summary of the January reports for
the ten years and shows very little change in the certi¬
fied or pasteurized classes, but very interesting results
in Classes A, B, C and E, illustrating the effect of con¬

tinued inspection and publicity on milk producers as a

whole. The sudden decrease in the number of pro¬
ducers in Class E seen in 1916 and their elimination
in 1917 is due to the fact that in 1915 the board
decided to prohibit the sale of Class E milk unless
clearly labeled as "cooking milk," and after due notice
this rule began to be enforced in April, 1916. As will
be seen, this resulted in all of the Class E producers
who would not or could not improve conditions going
out of business. Of the eighteen producers in this
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